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(57) Abstract: 



PURPOSE: A display device and a drivlno method thereof are provided 
10 reduce power consumption and to simplify the confiouration of a 
circuit. 
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CONSTITUTION: A liquid crystal display device comprises a pixel array 
portion(l). an address decoder(2), a display mem or/(VRAM< Video 
Random Access Memory) ,4). and a VRAM controller(5). and ^ 
transmits/receives a signal to/trom a CPU(Central Processing Unit, 6) 
and a peripheral circult(7) through a system bus. The pixel array 
portion has an area gradation pixel structure. In the gradation pixel 
structure, each pixel is composed of a plurality of one-bit memories. 

The entire pixel array portion is divided into pixel blocks. Each pixel block consists of a plurality of pixels, and the one-bit 
memory is rewritten in units of block. The one-bit memory has a double-word line structure. 
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€ ^S!> Sl-^ cfl^lBil- 2^'d«Vfe "1122.21^ -i-^^ #7^2.3., OlBflo] 7^ ^^«fl. T^* :^S.-S- <aS|lS; 



ole^^ ^TUl^-i: sfl^S^fe ^^S.^^. #^ ^-g: 4*1 ^^fl 2000-227608± ^li<Hl^ jEa] vB^oj ^J}-^ <}=Jg 
aelM-, «r5i S^di E}olB>n). ;4]ol*^fe ^-f^fe ^HA] '^f.^ T^-f-Alofl «l«l.o^ ;«|dfc:B) ^^S}-fe ^-^2^^ 8j- 

-gr 4€- aAl »J-;Slojl tfl«H. %2«mAl T^SIl^ O.S. ^t|^tif. 

>0i -iiAl ^E|| 

£ 1^ ftA] ol^o)^(i), o]s.Z^^ 4SCl(2, 3), ^aI nllJiLEl(VRAM)(4), VRAM ^HS«1<5)1- 

44^1^ S^oicj.. i 2«11 HAlt^ ti>*l- 13Sl-^-& RGBS! ^ ^ 3.^] z}-^ 
i o.a 9-A4SIJI. 2f cg^ofl tJl^^ Idle^sl ^3.^7} -iJtlJ^ol 5!l4. 

£ 2^ ISA] s^di7> 4 4i|xi>t^ 4Hiesi ^jfeofl y]^,^ 4711^ «§c^^s. T^^asiH safe '^^mi sa 

2., ^*>^ alHl dO, «lM-t d3S. 2^- Sllr±s^ S^±tk^ 2 dO +.2> • dl + 2*- d2 + 2'- d3S. i 

-^]€4. °]^^] Sl«llAi, 2*= 16 jELAl7f7>^S>7ll ^C^. 

I 

4. ti-A}- si-^ ^=-si -^^^ofife 1-^ ^^o] aflsii^H sa4. 

SEtK S. 3^*}^ ulS dOS-Jf-El U|H d37>;'|S^ 4amsl ^aj«l7> dO : dl : d2 : dS = 1 : 2 : 4 : 8 

^Sl-iL li^-8r SA] Ais:o^ BjE^ofl cfl^sH mi- 1-^ earns! iA] ^a} Bl-i-o) j^s.^ 6^^4i 
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A -^^.^ T^-*^s>^ 47•(ls^ ^j^i <^«^2) all^^ ^E-A) 2J- Sl-:4i ifloflAl e^o.S. B^<a^ lAfe SiS-n^. £ 
(a)4 ^ol. (<J0. <J3. dl. d2)SJ ^«.S. tifl-aSlol sa<H5c ^ Jl. Sfe S. 2Sl (b)«|- (dO. dl. d2, d3)s1 ^o.a 

£. 2t>ilAi^ RGBS! 2^- ^^d*}^ 4 X-^l ;^la-^7> ISTilaS. € ^ + 

•t t4E^iSo.4_ A^o].!:^ Jt^.7l-^tJ.V i£Al 4S 7|1 ^4 £ 3^ {^jj. 37^ gme^ ^ g^Js^ 



£. 2<^lA-l^ 2]- -^-S^di RGB^ -aioll-*^! -^"y^ oilf. -iiat)-5io.i4. 2}- eg^sl^:^ol RGBS^ 2^ 

Ajjofl/^ ^ej-s. ^c). 7}^ ^-m^a ^^^o] RGBS! MlE^l- ^«>^ ^c).. 3L«lV. ^^:4; «Ss^s| ^ 

RGBS! 21- ^^^^ te^-£ ^c^. s. isl VRAM ^Sl-e1(5)^ CPU(5)S.-?-Cl ^-^^ cfl^lel^ VRAMofl 
71'asl-jl. VRAM(4) ».S.-ifE-| -i:-^ tflolEl^ ^t*}i, SJi 1-^ H^vflfe olB-eflAr uflolt) 

4 '^^il H = ciacl(2,.3)^S. %:^^JL. ol5.iSl|>i qsc-l(2, 3)fe ol^ol^(l)sl tfl-|-«l-fe S}-± ^4^iq 1 



A>oia-fe 1^^ c^>if-el|oiofl ^t}^ HJ£^4 VRAM ?lS.S-el(5)fe l«lS t^lS-e]!- «ij 

All AisV?! ^Iti- ^^-8- #^-S- VRAM ?is.l-si(5)fe n^]^ 7l^(-&^y«j 7l?V)f'oll 

Hanoi '^fl^El ^^1 7|:a- ^oll I«lJE El-i£*l|Al§4 '^7}^'>^s\ ^^ it^^^ 

VRAM a^l-e1(5)^ -gs^-? ^ ^A^:^s. ^ajoi^d)?]- i§^sl^ 7]% -^H oj]^ COG<chip o 
n glass)-y^^t+. St VRAM €B-i-sK5)4 CPU(6)-a- I7lls| -^£1^ -frel ^j^a- -y-<=1] €00-^^^^ 

« «fl VRAM(4)-i- ^ =9-«(|£. €4. 



Si^. -g- -a-^! 'S«H<=1l-^1t VRAM(4)<fl 7l«ysl.t ^*1a.4S. VRAM(4)°.S.^&| ^g-^t^fe 3.7^^JL gl,4. 0)73 

«H1 SlSll-«i. ^^ol ^Ate- "^flSi-^. VRAM(4)al ^d^-i- ^■J^, VRAM(4) ^s] 3.4 :$^.ol 7>^«|.;^ 



5L 1^1 efl^S SA] ^Ajsj T^sllofls-Ai. S)-i:^7> 256( x 3) x 256 16b1Hs) ^jc}-.!- iAjSHfe Sl-i -i-^ 

VRAM(4), VRAM ?iH.-i-e1(5) % CPU(6)* I7l)£l -g-Wjl, VRAM(4)^- CPU(6)sl ^P]^ ^3.2\s] 
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SB]4(ll)-g- ^^m^ 2^ ^^o\ 27ls\ i^ts. uWslfe zl-zt'.sl 3711S1 ^^-Sj-ih. 67l|sl 

^^^SlJL, 42)-Sl ^^dii^ SRAM ^asl IBl = o|lial7> 'gAlSlof jtitl-. .. • 

IBIH "IlSielfe -f-^VSIsal «>s). ^o). cflf. f.^ S<a:»l>:El(Ql, Q2)s|. «1iHE|(IVl, IV2)S. 

IS ^i-a-i: ^7i.«>ji. ^a^^v -^v^i^i ^dM^ym ^^%-<^] ^^s. sq^i ja-cf. 

'^H-Sl'idD'Hlfe alS-ii 213.(13)4 ^^.^ 3;s.(14)7l- ^^sH 5^4. n]^^ cf.^ s\s.^ ,^o]^ u^^i 

(12) ^'■si ciioiEif. oli, aiH-d«fl ^11- -aeisv^ ^ -i^Ei(i5)i- ^fetf. ^^jH-a sis. 

•& ^-»-l ^^Doll^lfe- ofll- 1-^ =^11 7l^o.5.A-] -fj-el 7]:^ ^oil. §el ^el^ 7l^.t- ^-l-i-^H a^^l-i-^ 



Sk 5fe- "H 5.21-^(11)^^4 SIS. Ji4 -y-^l^Wl 44*^ -t^E-olcl-. s.A)^ 44 ^oi, s}i; tlloiEl4 efl^ ^ 
f efl'i AiHEj U 2l^/>3'a ifl:^ ais.(SP ^s.)(2i)4, »H4(22)4, ^o]^ b1s<I(23)4. ^^4 *1 

S.Bi|>i«1s)(24) ^ *3 l-^cl2t:-l(25)4. "i^4 HE-^l^t a1si(26)4, €^ ^2.1^(27) ?5 ^iEl^«i-M(28)4, 

<i± f-* A^^jsv^ :^]<>] s|s.(29)4. 14)71^1.8- ^.^ ^S.(30)4. :^S.(3l)4. 
32)§?tfe4. 



£54 ^'i Al=LEl(21)ofl s]^^.] ad's Ajae^ cflolElfe^^^ ^«SilS.(SP :^S)(2l)3. S-f'^cf. SP 
:^S(2l)^ moiEl 7)^^ DaB(n-Sr 2o|-y-4 ^^«>ji. ^ia-^4 =1^^ :^S.<fl*j4 Ej-ojig j^. 

Ji'.«^7l •a?ii^v4. 

-frel 7]^<^^ 'S'* cil°lEl4, 7l^d-g- ej^l-fe ■i-^-i- ^l'^o>fe ^s. o]^4^ t\\a]^7} -a^si^. «1iil(12)fe 
^-^^S.^ ^Sfla^ o^fe zl- 1-^ p>4 eHj£.e11:±: z^o]^:^ ^^9\JL. o]o]X\ <^-^ c-flolell- :a4r-*4, 

^-ii}- tflolEi^ EiloiE^ H]s^|(23>oll jii^sl ^A^s. 'aHl-ieiAi(28)-& ^■fr*y°\ 'HalloWl) M14 

■tli^^-S. *#€4. 



^ -f ^£.7V ai4. «1# 4«ll'^i, ^^1 ^^oflAife JE 5<H1 £Ait!- 44 tfl7)Ai.§. ^t.^ 45.(30) 

^ Cfl7lAlo||fe f-AJ-acl-S. <JV^^ o||§ S.^ ^J.^ ^^Al^ 1^4 ^AV 7l:a-<iilA.l 

cfl7lA]fe 4=}^al ^A> 7l:a'°fl^i ^^l-i: 6j*>£^ «f2 Xl4. ol4 >*7lAl.8. SlS.(30)€- -g^^*- 

S4. cfl7lAH]^ Ali^ ^^.g. ^^*) :a4Aig ^ stloj ^.u) :^^s\ 7^:Qo\ £.3.^4. 



0(1^8)4^'^ 45.4 T^^-m 
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£ 6-Sr a-^l ^^ci] nflS-o^l ;i|;j2 :^i^^x.).c^ SRAM^l- ^S.l- ^^ItS- X-^l ^^^l^l «4e^U| 

■Sr. iL=«|"fe H^^l^tEl Q54. f-^ ^ IV3. 1V4-& 5t^4. QSaf IV3. IV4S- SRAM 



SlS-Sl-sl i-^ofl sl^-*). «<j-^ ^3^^ 73<a-g, «J«>^ ^-^^t^- cfl^o.^ <Sl^Sl-7)- 7l-^«V4 5-7] <go] ^^J«f7l 

'931. ^)S.-a =1^!^^ i«l ^^ol ^^7} ^S7lt Sdcf. "le-l^ S^t}^ ^^SL 

;^]i^Ei Q701 5.5.1^4. «1 "life P+. ?-s\ E^jci^E) Q4. QSf- <Hi= -8-1^4. 

?i«S|o^ 6|)olEf7> ^J-jqjgcf. 

^ l--^ vfls) 2)- laiH :aE^. 1-4 ^^s. s^lfe ^^<i >n^^ Si o.o| ^ ej.o) ^^xis. 



sl-ife ^■sys^Jf-'^ 27^^ 5til«.«1. ^>8-^iS. 27BS1 ^^i^ isflol^^-id-i- ^^^jl. o\ ^ 

'lEl-a-g: *-S-*>JI 5^4. ^^4;,^ qiolEi-«a^] m^^-UEl Q32^. SRAMJ*. S1S§ SRAM-S: 

5.ial^l>:El Q4. Q5 ?J ?lajE| IV3. IV4# JS|S.fe mSl^li^El Q4. Q5^ 



z^z^-sl 7ii>tsl ^H-a-i- ^ja.7h s. 721 ^s.>i436 ^H.-!d°l c-1 ^A«l-?1| €4. tt^. 'AH -^dx 

*i P+. ?—Sr -S-^ *9-tf<Hl 4?1|2| ■¥-^i(iOO)€-¥-»Il "g-^S-S. ^^€4. 

s. 921 (a)«fl-^1fe ^»S-*J=«.S. ^l^s-rb 27l)sl •^■^inoo)^! AV«l«fl afl^lt!- ofll- •i'isVSi-e.M-, 

J£ 9^1 (b)"i) B>si}- :a-ol. ol^«>- 27l|Sl ■?-3*iJi((10)» f -S- tflolEl-^i-i- «H^*fl£ ^.4. 
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£ 1^ VRAM4 VRAM ti£l-el(5)fe f-^Slfe- tD^g-olcf. 

10-& VRAM4 VKAM ^El-5^(5)1- m<^] t:^^!-?!!^) ^^3.5^3^ -f-^iEolc). S.^]^ t:1^#eilol 

1:^1^ CPU(6)4 ^^-tii: ^tFfe olE)j,]oli( Ji^e I/F)(41)s^ ^]SL^ ^S#e1(4')i4 cj^rS 

FIF0(43)4. ?fl«l-t(44)3!)-, VRAM(4)4. ^I^ 3^S(45)^^. -^^ HS.efl>-. SlS.(46)^ 



-2.^. 1-^ o1 - sili ^--a iilS(46)fe- di'l^ x^cfl S^*>fe i^d^ HHiSfla.^ ^^^^ 



<H:=Bfli ^S.(47)fe CPU(6)7V VRAM <HH?fl^l- aAl-§-sl 1-^ <H£.a|ihS. ^^svq. ^ 

o\i(U)-& CPU(6)7> 5^]^^ -fll c-flolEil- lalje DflS-S^^o^ cflolEls. ^^tVCf. 



s. 72; ^3.2\ mis oii£2|o)i t^ioiEji- 7i«a*>fe ;g^oii, K^7.i>=Ei Q7# SLHs eH ^aal 

<^ 2.5V ± 0.3VS. sua, «^lo]El-«do) 2.2V ^-f ^^SS ^■^^31. 2.8V o]^<Q ^g-f ojfe iill'i 



4ef-^1. H «>sf :y-oI, 0V-5V ^^s) q^l^ «1a1(50)s1 oV'^sa wlsKSl)?. 2V-3V 

ol ■S-^ Cl^ .?.7}--t ^S.-^^ S-S.^ ^S. -f-^ofl cfo]ifla;«|.7|| 7]<Q ell^o] ^xlfils.s. IV3 IV 

-^Eflo)] - .^.^ ci^ ai^cji sfo>i Sit -8-^. -8-% 

Jia -8-^ CsS. 

S.^. 0V-5V t:^x|^ oilo]E^^|. o).iiS-3L wl3^|(51)ofl 2V-3V afe 2V-3V 5£fe 1V-4VS^ ±:^^.o_3. 

/*)-o]«ii n^e^^.^ 1V-4V ^.e-id^ TsflolEi^oii ^Fcf^v ^^^s. 7>^*Ft^. -^^ ^ -a3<€ TPT5. 

H 13-i- silt 'MHEl(52)a; ^3fll- M-Efiflfe 2lS.Sol,u. S. 14fe- £ ISs^ SlS-S] °J^^ M-E^-iflfe iE^olcf. 

£ 14oilA^. 300ns7f;^1fe SWl^l -Sr*)-o^ ii^Al SW27> iLH^c^. o) tq)§.ofl. s. 133^ ^jjiA^ C2sl 

■fir 1.65VS. ^c^. a^. i] Bflol ^»HEi(53)s] <?3^^ SW31- 7HeVoi ii^ ^^S. 5)7) i<i|«-ofl. oIbJ 

Bi(53)iq <ai^®l ^;i>fe «j7il5l- 7)s| ^<a-o.s :atf 
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300ns o|^^ ii^;^ sWlo) i = SW201 ■g-'&c|-. ol.^oj .s\^?^, oj^flj^ 2.^}<^ ifl^^ :go>og j^^^ 

S 15^ o>^S.3L «1B1(51) -^T-Aflti 3^s.£olT^. of^s-n «l5i(5l)sl ^v^Hfe SW4. SW57> ^ 

o>^^a ui3|(5i)s| ^^ ^;^^o^lfe^ ^taiA^ cai- 71i?ii*h ^ »iei (5,4)71- ^#s|oj $^^4. 

Bl3l(5i)^ LW-i^ £ 16S^ (a)s4 27l|s1 S^aJ^lr^E^ -QS. Q9S ^-^j^cf. 5^ S. 16^ ib)^^ 

^•ttV -gAl ^EflcflA-l^ ^ck Hefl-'l^d) t-HJE-ell- SRAM ^-2:5. *>fe -S'i^^Si DRAM 

isl S. 17Sl (b)^ ^*J- -^-t}^ ^3LS^ S. 17Sl (c)fe DRAM =f-3iS\ v+Ehtflji stlcf. 

SRAM* ^-^-S}^ "JlBlels^ ?la1r-jsl PMOS ^^^litll- ^]*}s.S. ^o] £ i7s\ (b)s\ ^§>^ Tt^.^. 

€4. S^. £ 17S1 (c)»11 S.-^!^ DRAM ^T'SiS] o.^. q-g^.^ DRAM -^^ ^l-Hl. e|S^lA|s}. li}.:^^ 

Sr^ «mD].c). ^^^<H sic).. 

H 18-& £ 17^ (c)sl DRAM -t^^sI El-o]'iiHo)4. ol«^, s.^^ 7l2.s.*H £ 17S) (c)sl ^-g^cf. ^« 

^^J- VDD4 VSSfe :i 5YS. COM ^^«f| *7l«1-<^ 

2: -8-^Cs4 ^^S] <>]^^^ tl7>€c|-. o] "flofl ■4!:& A7> Sj-o) eH^ao^ws., iL* Aj-eJol^L. <i\Vi\^s\ 

o]^^, ^]E.-^ Wi^ Bl^-9S^«^<i ^Jt A# S-f ell'gS ^ul^sl ^H7f ^-^Sj-^l-jl. tlt^^lsl >i|<>lS 

^lo^-^i, -lis: SBi# s.^'^mc^. o]^c^ cs sj'S'S: ^1} sfl-as a . wi# %a^^s).o^^ ^ 

7| ^.^.a. tv^^cj.. 

S. 17sl (c)oliAl, SAil- t-I^S^SV^, S.2i -i-^ C%&[ zl^o] s,^s\ <^ii\^s\ 7\]o\B.'^] ^^°.S. -^r^]^^. 

tf. ^H-^i. ^s. sBi* ^^ai-^si-Ta, ^flr^a ^utoi s.Si -8-^ cs"!! 7)'a:et}-. ojojAi, ^± SA(i + 1)§ -a- 

7lsl 

S. 19fe o)lJ2.el :gai|«. Jg^-sf, sji^^lS. ^4-4. ^^'c»-flS. ^^-Hl-H. :iia] ^^-i- V]SL 

^ S.^^^ 44 ^o], 7}:^ ins.s\ ^g+oH. -cf^- 

£ 20-& DRAM =?-3,s£\ ittlE iflaell- o]^^c^ H«ll«»l-¥-(l)l- ^-y^- ^-¥-4 SL^] ^^14 7JlSf ^^^^ v+ 
Efxflfe t^H-^li^. S 204 SIS. ^-y^ 7l^aj,oS.fe H 54 ^.-i: <Hi!)lol-¥-(l)»fl ej^eJlA] sis.7> 

•^7}^ DRAMo) -^514"^ 5(^4^ ^ £. 54 4€- ^»14. DRAM t-2.S*<l, SRAM T^2: ii4S. S|S. 

•i- ^Sf^l- ^ Stii. :±:W1 ^S|3E ^^^'S- 514. 



ol^ofl-H^ 14M ^]s.i\<i\] 7]^^ ^4 ei)<aoii 7i2:4fe a-Aif -i^4^l47il 'a'^*i-5i^4. 4^1^ "i-^ -ti^^ 4^^5.-1 
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'aoo 'OOn^siftl'K^w K(i89:S loOe^il r-,900o 



^7t^^ ^2O02-O01941€ 



"] PDA-8-<»fl 4-8-51^ Cl)2f 4tlAl A>o]2i, f-^i^ 320 (X 3) X 4803) oge^^ t^u]*}- uv 



°1 «^=8 S.A1 =9-Alfe ?l€o.S.A-1 o^li- 1-^ -freis. »1^<H^ <H5i|oI 71:^(200) A^«?|. SA] HiSJoi^d), ■^s\ 
Y-^HEflA: clsDl(2a. 2b). XHHsli ^SL^AiZ), Ik £ If-s] VRAM ^H1:E1(5)s1 7l^s^ ''J^^Afl^:^ -jlE^Sfl 
°lsi:-¥-(5a)^ -il^ Ir^ -ael^" S^ft^'lriiEKp-Si T?T)^ ^m^S-S. ^o]r^. -^^m ?!Bl3iflol 

:ii-^(5a)S- olBilo] 71^(200) ^ssO*) «.S. 1 , =0^- ^iS^e^ IC(5b)sl t"!^ >1 

5ajl. "l^J^fl sj«llAi, . ^^^^ IC(5b)l- ^^§#^1^ 511^ ^€-«l^l°v>. ^^«V^m aell-s^ • 

^Hl-el IC(5b)sj ^Sj-i- ?^;ilAi^ ^ stiji, cj^oj) tlf'Cl^ ^^a) :g%^7} ^A^^cf. :2L *H. o^jjic] 7] 

*(20p) 'i.Hfe- H i^sl VRAM JaH#Bl{s)sl 7l^sl ii^fsj. sa) i<||£e|(VRAM)(4)& iifllyl^H ^^*::ie|l^ 
• ^S.S-el IC(5b)4, DC/DC Si«r7l a? ^3-8 S\S.^ ifl^fi- lC(8)7>.C0G(chip oa glass)"! ^^^of 



- ^El-el lC(5b)fe- Alitg Llcfl ^a-^il*! Sicl-. 1C(8)*^ J£a|«^xJ SJ- ;^^oj| ^s^^ 
^. VDD % 'S^] VSS^ *fe4. 

£Al 0)55(10)^(1)^ ^^t^ ail-^T^ 320(X3)X480*.S. ^^^IL. S.^] ^-fS. 2^^s)3.. 

-^J-il-S. 4*^^ I60(x 3>X l20a|-4iS. o]^o]^ 8^^(Al-4. Bl-4)S- ^^€4. Sa) <t4^)o]Jf (1) vj)s) 
Ai-4)^ yolHi^^i x:1a.c-)(2a)«fl 'iH^^i. -f •S-^{Bi-4)fe VHHafliii ciaD)(2b)°>| ?4H€4. 

SA) o)Ello)^(i)^ T^^^«>fe z)- SA) sj.4ife £ 22o1| £A)»> 44 ^o). a]^o) 2 : is) ^s.^] ^^(Slz, 
Slb)-^ zl-zh T^al«>ji s^cl.. ;^is) ^iA) 3).^ :d'q-(81a)3ij- cflrg: Vcom^fi) '^VoHfe SS=8 ^^'CLca?!- 
s)j7, a(i2s) YSA) ^ :5i-^(81b)sl- Efl^^^ Vcom^s) AH^^fe -g-^ CLcb7> ^^€4. 

Jf-^ifc ^-^(Sla)"!! ^■%-^<A. 3H|H^sl S|-4i isflolE) DATA§ 7)9}«)-fe DRAM(71a-l. 71a-2, 71a-3)-4, 
4DRAM(71a-l. 71a-2. 71a-3)<fl q)-§-«^o^ -^^1^^ TFT(72a-l, 72a-2, 71a-3)4. ^ DRAM(71a 

-1. 71a-2. 71a-3)o« tfl«H ^f-^ -^^^^ S)S..(73a)4. ■¥-2^:Si ^^<81a)4 e)«ejlA) s)s.( 

73a)3il-^ AHcfl BD*1S);b XJ>^ a|S.(77a)7> ra*l€4. 

5.^, Till ^3l^± ;9q-(81a)sl 1/251 ^^-i- :^2 ^3S|.j5i ^l#(81b)<41 'AtI-^I-H, 3wm^fil ^rh cfl^leji- 7)«^ 
DRAM(71b-l. 71b-2, 71b-3)3f. ^ DRAM(71b-l. 71b-2. 71b-3)ofl ifl-«-«^<«j -^^Slfe- TFT(7 

2b-l, 72b-2, 72b-3)4, 4 DRAM(71b-l, 71b-2, 71b-3)<?fl cllik<^ ^^^^ el»M^I aqs.(73b)4. 

<«>^ S|S.(77b)7> ^A)^rf. 

DRAM(71a-I. 71a-2, 71a-3. 71b-l. 71b-2. 71b-3)Sl 4z)-^ Ha^ilite) STrl-ST-rS^ -g-^ CsO- 

Cs5§ ?J-b4. 



76 "d e9oe ON 
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^7^^^ -^2002-0019416 



El = ellAl slS.(73a. 73b)fe OV(VSS) ^ 5V(VDD)s1 ^l-?} af^ofl^^i^jl. 2?lisl ^tH^l IVl. IV24. 

^^•2] IVl 2) o)^ 12:44 :f <a-fi; ol^tl IV2ai 'S^sl-sl =9 TFT(76a, 76b)l- -3i^cf. 

olalEl ivis) r^T.} ^ ^fasj oja^E) iV2s; ^^ x^y^t^ tjV^ ^a(77)o<| ^^Sl*! sa4. 

B 21^1 iA) fiA]^^ 2^^^] ^^(81a. 81b)^ ^-^^4)4 «S.(liefl°d 

4 S.H oilS-elS^, DRAM* 5tI^S-S., 59^1^'* ^-a- ^S! ^S.Sl -f 

=8^1^!^^ ^ ^^iwl 7>^«V7I1 €4- a^, 8-i-«l-4 ^)<ho)] 4«(|, ^a) ^^^4 -^^^^ 

^^-'l 7>^^7ll 471 t^^ofl. ^5.4 ^2^^ ^4^m Sa*H tb^ ?i^3^7F 7l-^«l-7il 

rLsfi4 • ?iSlrSl IC^ nefl^ • ^Sl-al IC ifl4 »>1la.c14 ^^o] Sife- 7l^Vol]^ IC(8)-=fl 

<i± SHUT§ #^^^^:a, y]^^^, ^-fi IC(8)-& <a-?-sl l-^sl ^€ -g-^^ ^^''ISH ^^a] ;a^3^# 



f'2fl4 iA) =g-Alo|iAife. aefl^ • ^ief-e^ ic<KI cflo]Ei dau4 <a^°l Sife ^■^<^^. • 

jS. s1«.je.s. aeJi^ . ics.^Ei4 -y,i!)14 ^-^ ^^flolE) data4 #^-a- ^^^^IS ^ sA4. ^-H ^ej- X 



E 24fe ^i4 125^ "J 7^ ifl4 S.^] ^ol'J-i- 44vflfc £«ol4. E 24-i- ^2:«)-<^. -fl-i- A2 ^M 

Xlz}- tl-t24 ■S-»J«flfeDRAM(71b-l)4 •§-«§= CsO«fl iflolEl-^ Xnb* AA^'^ 0«1]E?4I4 1-^. " 

0" )7> *^1^4 ^^H. DRAM(71a-l)4 -fr^ Cs3<1| iflolEi^ Xra-i- 7B7fl«H 3Hm«4|4 l-'Q * I" ) 
7V.-8-4€4. 



a ^. Alzv t2-t3(^ll i£A]7l?}-)ol|Ai^ :^S.<77)°1) ^^4fe "^-^J ^S: PolA7> ^o] efl-^, polB7> 

nmS. -i^42, :«11l &Al :g^(81a)<^lfe 5V(VDD)4 -^-a^l €^(8lb)«l|^ OV(VSS)sl 

t2-i3)^ ^11 -^JtA] Sj-i :d^(81a)ol| cfl-i-S>fe ^©l -^sl-s^a, m ^S.^ ^^(8lb)«(| «fl-§-«i|-fe <i 



^ ^. ^izt t3-t44 >^l-°H'^1fe. ^lol ^S: AS «H efl'iS.-M^«H. ^11 IS ^2 ^SA] :?i'^(81a. 81b)4 

tfl^ Vcom"i| AMAl^tf. ojoJi 48}.. -S-^(CLca, CLcb)<>ll n?-^^ 

4. a^. DRAM(71b-2)4 -8-^(Csl)<=11 >Hlo]El-a(Xnb)-ir 1 BlH«ll4 cflo)E^(oflJ^ f-^ " r )7>^Jtl^4 

■^n. DRAM(71a-2)4 -8-^(Cs4)ofl i^l°14'd(Xna)* ^^<^ 4 «1£*II4 Hlo|^<" 0" )7]- 



:i -T-. J^lz}- t4~i5(:»ll2 iEAl 7l:?}-)o)lA^^. tjV:^ ^S.(77)<^ '^^4^ ^•^^ -tlSl PolA7l- Sf-o| PolB7> S.^ 
^=342. >lll -^-i-^i Sl-ct ^i^(81a)»llfe 0V(Vss)4 S'a-<='1, ^2 -^fi-A] 3}.:ii ^^(8lb)oflfe 5V(Vdd)4 
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S6 'd eSOC ON 



uoo-oon'J9;e<l 'finH K<I8S:9 PoOeftll nSOOZ 



^?'^^ti\ ^2002-0019416 



^ ^. Alzj- t5-t6s^ AVol^llA-ife-. a^lo^ ,{1 J: ■^^o] eil^a -a^«|-<^, j^I % ^2 ^S.^ ^^<81a, 8lb)^ 
^^1- tl)^ Vcom'1] :itSAl?I4. olofl n^e}. e?:^ -g-^CCLca, CLcb)«il -fi-^lJ^H Sl^ ^Sl-fe -y^ Mj-^i^ 

cf. Sf^, DRAM(71b-3)Sl ■§-%=(Cs2)<>(l c-l]c]Ei^{Xnb)-§- -f-«^c»l 1 " 1" )7\ -^^^s^ 

DRAM(71a-3)sl -B-^CCsSJofl tflolel<d(Xna)-i- ^«^<^ 4 v\E.^s>\ i^o]^r 0" )7]- -R-aJ^cf. . 



ell'iS. -a^sls. m ^S-H ^± ?1^(81a)»fl^- 5V(Vdd)2l ^^^o\. 42 ^S.^] ^^(81b)<>^fe- OV(Vss)s^ 
^oj-o) Z^Z}- 017^^4 IH-S^^l. ^1 ^th-g: OVS. ^.^Sjol Sis, olol] t43f 71^ ^(A]Zl- .t2~ 



^°]. •& ^^Hofl-H^. 7il2:-t >J^$V7) ^ti 27112) ,-?:.5.>.V^rh ^^(81a. 81b)3<|-. ^Si^ ^i^- '^^^ 
7] ^ti 1 ae11<a 7l?V vflSl 7))i^;^l3 £Al 7]:0:(Pi]i~:>^3 s.^] ?]tis\ a];?}^) Bl-i-^ 1:2: 4)-S- afc^Al^Q t«- 

iH-^o). q-S- «zrd 7l:LHlAife, «V^1 i)S.(77)«fl -g^I^li^^Aj PoiA^ s.^. b)]^, PoiBfe sV°l BJl'SS 

oi-^3^ ^o). XE_ 215) iA) ^sjeiiAi^. nefl-^ «S#e^ icHl iHlolB) datasl «a^oi gj^ pg^oj) x o)s.e9 
!^olE|sl ^jqAls'lji, vfl=8-sl^ DRAM«fl -fr:*)^ ^dx ^ol^l DATA^I i»)^ SLaI^ ^3^^ ojcl-. 

-8-71S) iAl ^ED7]- 31 SH^ ^H€-el ICofl <^oiei data7V <a^« ^g-f (S^) ifla^ ^ 

1 "S^sl iAl7l- ^;aol cj)«j.o^ ^^^cj.. 

HBJI^ ^^^^ ICoflfc, CPU(6)(£ 1 ^2:)S.-^Ei Aji^ig ii1>i(Ll)l. -i-tsl-o^ Ali^ 1-^ SYSCLK4 

data o] "^WIe;] data-sl olH.2i)>i t=\]o]B] adrs7> SJ^Jg^. :iel|^ ^S-t-el IC-c-, o] HS-efli cfloi^l 
adrs«l| 7la*|-o} ?iH-i-B| ic Ujs) "efl^ 'fla.el^ 'S-Jl^c}.. 

ZliS||:^ ^El-SI ICfe, U^Sl^ A]^^ SYSCLK<H1 7l^*H X Hss^ii^ cjac-lO)!- ^o]^.^ X €^ XCLKsf 
X >iEfe xST-1- ^^fl. Y Hs-eil^ "^sc-^^ :«Jo1*hfe Y iefH YSTl- «jElsii|olsir^(5a)<fl #^$c).. 

3.2fl:^^JE-te1 ICfe. 75A);a cilelE) data<Kl cfl-f-t^ Al -i-^s) t^loje) DATA % Al :^)aiW 
fe- <HE.e|i^ c,|o)Ei ADRS* ?lB=|«lo]>i^(5a)«H| 4^^t&4, 



■?lE^B|lol^a.(5a)^_ ^^s]^ X XCLK<H1 7l^«^<»j Y €^ YCLK# -^-^SV:!!. Y l"^ YCLK ^ Y ^efH Y 
ST^ Y o1 = c)aD)(2a, 2b)oil #^ai|-ai, a x XCLK ?J X ^^S. XST# X <>is.«|sii tiiaei(3)o|| 
4. iEt> ^El3|lol^Jf(5a)^, ^^s)^ ^^£] ^db c^lolEj DATA * '>]B.n]:^ cflolE) ADRS^l 7l&tl.aj. Y 
YADRS-i- Y o]E.^^ qaol(2a, 2b)<11 fi^± ^o]^ DATA ^ X ^HJ^eflrii BflolE) X 

ADRS€ X o1 = cl3tc|(3)ofl t-^tb^^. 
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96 'i t90£ OH 



uoo'OOlHsiN HJtH K(I6S:9 foO£^Il TiSOOZ 



■&7ll^«^ 42002 - 001941-6 

^^(Xna. Xnb)oil. rfl-g.*>fe S^i cflo]E^ DATA# ^ t±S. ^ • ^ ^ ' 

^ ;^lo1^(2L)=J# ^El«5. ;«lH^(2L)fe -4^ -J5:(A. W1~W3. SA1-SA3 PolA. PoIB)4 #^4 

nJ^L^S^^SsnJlS^.^^^^ W2n^^^ ^l.i^^.t A1>!ta4 i^uT^^^^Ram' 

71a 2)^ -§-^(CsI)o|| -frAlSlul. 4 «1E^7> DRAM(71b-2)Sj ^^,(Cs4)o|) 4^o.S. «^ W3 

-S^fi^l^slVi 1%%^'^'''''^ ' "^"^'^ DRAM(71b-.3)^ *^(C,2)ofl 5 «) = Dr!m(71; 

<HI1- -I s.^\ ^m^^. DRAM(71a-l, 71a-2. 7Ia-3. 71b-l. 71b-2 71b-3)sJ -8-^fGsO)oj| 0 

ci-5i-cl. ^aHsj ^Ajofl 4 DRAM(7Ia-l-71b-3)4 ^S.^] ?l^(8la 81b)o« =H* sJ 

jeflAl ^ j(73a. 73b)^ ^^-^ ^^.H S^.l-Bl(72a-1^7L-3)^^T€7Hi^^^^^ 

^/ib-3)s) ei««j)Ai^ «8^^ BlSis|Ai 7]^^ xe^s. Sj.7> sItII 

£ 24oil 0, 3 S.= 7|?.Vo(|^, SAH ^=1^* £iai;»liel(72a-l. 72b-l>^ 

4. ff-^. DRAM(71b-2)^ -8-^(081)01) rllo)^ixa(Xnb)# ^«^o| 1 ^\o]s](6^^ i» )7> 

1^^. DRAM(71a-3)sl *^(Cs5)cJ i:flo|E^^(Xoa)# f-«fo, 4 dlE^^ ,^|cle1(- 

:qi 717J. -5.(Al2,v t2-t3)o||^. ^^a) ^d^(81a)o(l ^^^^ c^o] ^3i^^jL, ^2 ^S.^ ^± 



t.6 'i ESOe "ON 
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uoo'OOHaeiN'NNH KdSS^S roOCIli P.SG02 



^7m^ ^2002-0019416 



=L ^. ^izt t5~t6s1 A>o1ci]j^^. Aij- Al- i^llS. -a^ei-*^, JHll ;<II2 ^K^] S}-dii ^^(81a, 8lb>s) 

^^t tfl^ Vcom^Il iitH^l?I4. °H1 45}. 21!=^ -i-^CCLca. CLcb)oll -fi-^]^^ Sife- <i«a- 

^. S^. DRAM(71b-3)s5 -§-^(Cs2)oll cflole] Ai(Xnb)-i- ^af<^ 1 tilH*|s1 ii|lolE)(o(l§ i-^Q » 1- )7|--fr>q§4 



t3)«fl^. ^SA] ^^<81a)«^| tfl^tft ^o] sVi^ ji| ji. 7^2 ^£a] ^^(81b)^ cfl-S-«>fe "3^ 



^± ^i^(8la. 81b) o.^ «B|1^ 7l^oll .:Sf- Al^Vo) 4^ 2As^ ^^S.4<3 7)?hi- T«-tt]«J 



=9£ ^ii^s; ails ^«^o.s. -a^^^ 5y[a., t||^ ^ 

'S'^H'fl-^.lfe. ■ai^ofl tl7l.slfe ^^si ^A^f^ 1 HBjioj 71^1-T.}^. «>;SAi?i^ 7sjo?| oi^og sitb &ai 
sht 2}-^o>4. a-fe ^'T* 4^18 s}-^ 4?!°l-t:} sa*li 

a^, ol ^aAHHA^it ^^c^ scefloj *71S. ^^Als^lfe, ifl ?1 ^(common) JSV^ o)*^ 

■HI Sl*H, <a^Sl^; 27)15. ^ Stljl. Hb11«.I 7]«s1 T»-^is1 ^^^rS^7> ^JgSltlt}. 



=^^^, -^7] -a^HloiWfe, Y «HH«)1Ai C12CH1- o]Bllol:^(l)oj ^j^oj «)|AlSl.^ Jjjofl 2]^ 3^^ 'S-^O.S. 2 ^ 

^■IS-^ Slssl z^a^s] ;^)^oJ oj^j tjj^ ^^o) ^tf. 



£ 21^ ffA] ;5)-Ali8l tflsi-ol. £ 23-i- %2:«V°i ^'§^4. ^S. f-^ f-^ ^^^^ TPTS-, 

-fi-elS. »1^^:^]^ 71^(100) -y-ofl cl-=i=S 'ae1^(p-Si)(101)-ir«-^if'O.S «H ^ Silll , N J<ll ^ TFTfe ^ 
^?}-«il-7l ^«^o^ LDD (Light Doped Drain) ^2:7} sll-§-sl<H ^14. 4^^ -ti2l^(p-Si)(101) aV 
^ -a^lS-^h^-S. ol-f-ol^lt TflojE ^o45|-(i02)ol aflAlslol. ol jfloil Mow -i-^S. ol^fH^^ Tjjol E ^=-ao 



86 'd t50C 'ON 
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uoo •00,1 'I'JS ltd •«!)« K<169:S loOG^ll ri9902 



^711^*1 #2002-0019416 



i)(101)«Hl ^^Slfe- i>i ^ £.e11<a :»i^(105. 106)o| hH^I^H ^Ifr o) JH<H1 ^V^^ ''J^;*! 

7)ol oisflol 71^(99)^ sacf. 



o| o]^<,\ 7l^(99)«fl cfl*^ 7l^(110)«e:. -fre^ 7l« -S-ofl Cr f-^ i-?r ^--^ =^»lS. o]^o1;^)^ jj.^ 

^(lll)ol ji. ;*>^5].(iii) AHoi) ai, ig. .^ej ^E|(ii2)7^ m^3L. o] ^o,) ixo (Indium Tin Oxi 

de) ^s] Jf.»g ^^aS "l-sp-H;^^ ifl)^ ^-^(113)01 «fl*l5lo1 ^>aS|<H 

7)^(113) -a-oflfe ^^*(117)ol ^^^o] 
m it A] ^#^V >a:n<§ slofl, :f-4«ioH£ «>4 s^^oJI 7ll^7h ^Va>4 of Bl-^ 

»112 -gAl ^Efl^, s.A.\ EL(electroluminescence) ifc^tl-* o)^^ <4|ol4. 



ol EL i:;^^. £ 26^ S-^ltg- h>S^- ^^I -frelS. olJ^o^j^l^ 71^(100) >iho1| c^^^ -^5l^(p-Si)-i- %^^a 
3l)o.S. ^^jila. N TFT^ el3L ^^S- ^?^«f7l ^*^a^ LDD T^a7> 5}|-g-3El<H SU^^. cf:^^ -S^I^Cp- 

-aB^^Cp-sooi) ^7|^ :a^s|^j ^ s^n^a ^^(135. i36)oi «iiAijqo^ 5114. o] o^3^ *f.Ai ^ 



:le^Jl, ^i: ^^-S- ^^«}7) ^*Vo^ s^-di Aj-oi^K)^ ova^i^l ^-i^ oi^H;^!^ j^dt S-el-f ^^(139)0) 



i- ^<af'(140)ol4 ^^^'(MDo.S.t. ^o^^tb ^BS^ -ya tSHl 7>^*^7l Bfl^oll ^a};^ 

o) ^-.^^ oioj o>v| ji x^^^Vtii Af-i- 7>v*V4. 

£ 27-8:, o) EL dt;iV^ 7l|ef ^-^gjEolai^ EL ±:^2\ i3i^±^s\ ^-^^ £A]si.ai saq-. £.^1^ wj-sf ^o], ^(r)^^ 

^(R)M-8-. S =«(B)^J|-8-iH 37llsl ^^0.3. ^A^^cf. vfl^lfe, tflo)E|l. 7l9^«^fe DRAM(71)4. 

TFT(72)Sf. alHBflAj ^a(73)4. TFT(74)*1-. EL 4i?^-(75)7> 514. 

DRAM(71)31- ^l-^* TFT(72)fe 31-4: ^]o]^s\ «lS^^t>§ il- £ 27-gr 67^s\ DRAM(71)4 
^■§- TFT(72)1- sa^l. 2^=64 7V^«Vc}-. 



66 "d >90£'ON 
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?7fl-^»l 42002-0019416 



V4)sl te| 'e:^>42l ^^l-Hl TFT(76)-& 9l^mm)^ %■^ ^^Vfe, n^-f* TFT<74) 

'g^J^lul, ^^-8- TFT(74)sl ^:^Hfe EL iJi;^K75)7V ^^sl<»l 

2^ = 511-^1 SlS.(73)o1|fe. SAs\ DRAM(71)4 ^^^^ TFT(72)7> ^%S. ^^S1<H sai, TFT(72)sl c]}=^ 5J 

tl7V7VeJs)'d. c|l-§-«l-feDRAM(71)sl 6|)o]Bl7h s^SIH elieflAl S|S.(73)^ <a^«4. 

S 27S1 EL S.'<\ EL a::^(75)2| ^-f 71^-1: ^-=11 sj^fl. 7^2, S.^]^ ^^t}jL SUcf. -ill- €^ 64 

«31«Vj1, 2^- A-^ti n Eil^ n^iq ^-f- Al^(£^o^ u]^^. 1 : 2 : 4 : 8 : 16 : 32S. ^t^, UBIjI. iflo] 

s. im (a)fe ■s^± t-)io|Ei(i, 1. 1. 1, 1. 1)2] ^isi ^4-1- nc^, s^db^i el -^ns. ^^^^ 7] 

^V* 1 iEellojcfl ^ikjAl 3£Alt!- ^ol-c^. ;t e.s i^lt!- 71:lM -S^lS- EL i^M-^-^l- ^:9-«i-cl-. Si. 

28S1 (b)^ tfl°l^(l. 0. 1, 0. 1. nsj Sl-isl «f|l5. «f|.o^, ^^ ij-^^s] EL ■a^'ills. 

•i- 1 y-Aitt ^om. 

^-^icflS. ^SSl-fe ^oj| oj^ DRAM(71)oj|s| ^olElS] 7l^ol «8*8^^^. 
DRAM(71)«fls1 tflolE^SI 7l^ol #^3^1^. ^flH-Jd SAi~SA(i+5)* ^<=il «l«fl, 67llsl ^^-g- TFT(72)# 

ol^fl 4ef, -S-tb ^*-8- TFT(72)«11 DRAM(71)Sl filol6)7f ^A^cHS. e]H.eil^l ^S.<73)«1| ^^€4. <>] -^1 

^"fl^lte, :^<H-a Afe *>ol «8«loU, TFT(76)fe A»5|ol sl4. 

^o]^^ Al- e^l^^ *H ?i«r TFT(76)1- >2->>l«4. ^joll 44. ^3.a3)^] s\n i]S.^^ 

^4<>l«9t«l«4. 

^fl ^^-id'l]^. S. 28S1 (a)4 X 28^1 (c)S}. %i7h ^•3-€4. 44-^. 4H.^>^1 :^S.(7 

3)al §^ol *>ol SO«io]^, TPT{74)7> JE 28^1 (a)sl -Sj-^ 7l:jV f'ofl. EL sfc4(75)7> 

DRAM(7i)°il ^± cil'^m-i- 7i<y4fe 4*1'84 EL dt4(75)4 4°) "<)"&. ,^ 4^m-S- <Hei 7^7}- s 
el€4. «flS S. 29S\ (a)^ EL rii4(75)s; -g-^ 7l?Vs|.fe ^7115. DRAM(71)4 ^l^l^ 'S^ T^tti4^ 
^•fsl 4«l'Ji^ £-^1431 5(14. 

a^. £ 29S1 (b)fe EL ^4(75)s) 7l:?Vs1 <a^l- DRAM(71)s1 ol-§-4^ <41# SAjSj-jL sa4. 

^4 f'i 1^01^4 '94fe «9fe, ^*-8- TFT(72)4 TFT(76)« i=4^ €4. 



a^. JE 29S1 (c)^ EL rii4(7o)2l ylijVJif DRAM(71)fil "^l^l^ 'i-il-i" 7)^1 f- 4«>1°oH1a1 «34fe ofl^ £a) 
4.2 5a4. «■! el^ellA] -i-Zj-ol #fi.4fe ^-^\ TFT(72)§ ii.»*H DRAM(71)4 = eflA] SlS.(73) 

1- ■e-2i4°1 DRAM(7i)s1 ^)<')^ ^S-a-t- *i4^ €4. ?il44, 4'§-4^ol 4^. 7m4fe ^-^^s-S. 
'5-a4fe ^o] 4^4?1I €4. ^. ^4^-8- TFT<72>'>I| slsfi DRAM(71)s1 :>^<Q-%; ejHefl/.] :^SoD jiiflji jifc. 
f'ms.. ■^Is.-a Wi7> t>J44^ ii:^^] SAi# eflls. ti-fe S-^l^ ^^4- «%'^l€i^4 "flS-sl '8'tl ^l^^^ 
^7i«flAi ^ 5ic}. ^ '^■'34 ^-g: ^-1§<>14« 4v4>B Ja4. 



£ 29S1 (a)^4S. 29s| (b)al ^o] 7l?l:-S. ^Tfl % sl^a. S 29sl (b)iL4£ £ 294 (c)s1 ^o] -^ig- 7] 
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^ ^^1 DRAM eliiejA) 3^S.S.>H 27lisl o]v]^s\ -y^^-i- -^Vo.^ ^-i- ol*«).^pilnV jy 

RAM(71)sl feal efl't-i- 7}-^ ^sel-^ t4s?0£ '^^ ^%o] 7l-:^si.t^. 

(57) -^J^sj 
-S}-?! SA) Sl-riife, 

^^1 ^^^^ Ell* c^ioiel^ -fh^1«l^ 'fla.e^■»^. « 

-S-^l til* lHIo1E)oj| 7li*l-<^ ii^Sl SA]^ ^SVfe iAl^ 

-S-^l 21- SAl ^J-71 Cfl-i- l^lolEl7f ^:gsjfe ;g+o1I, ^7) 7V-* 1-^ iflSl -^71 ^A] ^rfc?)- -«-7l cj|-g- 

olElofl 7]S:tV iEAl# l^nS^^. -^7] l"^ iflSl A^7| 2^- ffA] ^^^cfl t()-g-«|.fe. ^7] ^A\^o^S.SH ^i^^'H ^7] 

f'Af ^S_3\ J3-7) f=A}^ T^-^ S[S.^ tfl*>0^ ^Al3>jl, -y-71 7>-y- l-^ vfls) J^V7] Z^- SA] ^±S\ -^7] cfl* I^) 

*|el7h ^^^^] ^-f-ofl. >a-7l 7f'5^ iflsl -y-71 21- SAl tfl*«^fe ^V7l tJi||2.eJ.?.oj| 4{-;^l-5)fe tfl^ T^)ol 

EH 7l&8l-o^ aAl§ «J«1-J£*, -^71 7}^ *^ tflS) -»7l 21- SA] ^^^ofl cj|-§.^fe. -g-?! ^A).^O.S.Sl -^-71 
f^AV <«lxs1 ^p.]^ A^7| ^A>^ a^^ofl cHSrl-oj 7.) ^ jZl- ^^fl, ^7] 7}->^ uflSj ^7] 2V S_A] tfi 

•§-*l-fe -y-^l ^olEjAj 0.5.^ cfl^ oiloiiijil ^-g-sl ^;^)^ ;^lAl*|.fe 54* 5!* »-S. ^ SAl ^^q. 
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<H1 -J^Slfe ^ol ^J:o,l 7l^Sfo, ^V^sit O.S s.^^^ . f H ^ 

^m<^ Xl<HAi. >8.7) ;HH «H-!d4 3l:51«J^ «^*^o.5. oi;§a^- ^v?] ^.g ^^^^ ^v->^^ ^v^, 



^eV^ tiji^^ sl^iif. A^7l 7V^ A^is^ ^«j.aj-o(| oi;a*>^ ^v:,) ^^.fl ^4^^ BD^^T^^ V^AV^ 
Si9 *■g■8^fe ^H-^l: i^«>fe fiAi ' ^ ^ 

^ll^°fl Slol^i. >^7] iA) ^V^oj ^^^^ofl ^u^^^o] ^;;c)ji|o^ O.S. 

Xl-H-q. -IJ-?! iA] ^ife tb^s) ;g^^Vo,) ^;g^o1 ^X|S|o). ^.^s) SA) ^S]. 

«8ih^-i- ni-5^Ai njiA|«£|^ ^T^^asi #^4-id. 
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-5J-71 -gl-^-?-"!! ^n->^ ^W^^ t«-S- tloiE^l- -S-^lsl^ "flsel^. ^ 
-^^l »fl-§- >Hl»lEl«Jl 7)i*V<>^ <595}fe SA]^ 

-^7] 7}*^ xflSl J^^7l 4 SA] Sj-iSj cfl^ tflolEi7> ^^S)^ ;g4-oJl. ^7] 7>-^ -i-^ -^7] 2)- ^A] Sj- 

:Sl7} -^7] n<>\m 71 S.X\^ ^^S.^. ^7] 7}^ iflSl ^^7] 2^ iA] S^alO^| t«-§-SVfe -S^7l •^aV^o.S. 



7}^ ifls; A^7] 4 AV7I tfl-§- tfloiBl7> ^^sl4 7>-^^ iflsi -^v?) z}- a 

4 S^±7} tfl^«|^ -a-71 ol)a.e^^oll -fr43^^ Tfl-§- tiHolEjoj) 7)3:«V'H 5LA]§ ^m^S^. ^7] 7}^ ^^ ^7] 4 

SA| Sfi«l tfl^el-fe A^7l ^A>-51 *.Jg.J!l ^^mi A^7l ^AV ^3L^ AJ.7] ^^J.>i IjL^ sj^ofl x,l«|.oj ^1 

4^4 -^7] 7}^ Vflsl -'^7] Z\ 3E4 ^i<fl fl)-§-«^fe -^7] 1^ol€|-a O.S.S] ^71 tfl* T3||el€lSl ^^Si\ -g-;*! 



■S- ■E^«}t- ^JJ) O.S. £4 ^^^s\ tij-Ya. 
=^T^«J- 12. 



±^ ^?H4 ^-a ^-i- a4 *8-^. 

^ •?•«<)■ 13. 

^12'^'^ Sl«H4, diJg ^7lif -S-71 ^AV -tlJ-ofl 71S:«|•<^ S}.;?} 0.3. 3stAl =f.^ 

^n^»J-l4. 



^T^^15. 
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jlW Slol^i, ^7) ^o^ »j},^ca o,;a*Vfe ^HJ^ ^V7) =^ Slsfe ^^sl ^7) ;<9ol «H;^ 

SZ'H-H. -^7) l-^^l tfl-l-ti ^"i^^^oa «11*isi^ ^'^THs) t -^ej^js* -S-^l ^ -{i«!-9«>ll •^i±l- 

^ -a^-Jd ^-1^ SlS.^. 4>7| 7^-^ xflal ^-J-^cfl ol^gg^^.^;., ^£1.^^ ^^^^^ 

-^-^^Vfe ^o^^7\ ^AJilfe ^;5J OS. *>fe aA) T-r r ^ I -r-T- r 

^ln«J-<Hl Sl-H-^l. -^71 --^llol:^^ ^;§S]fe a^7| ^^^^ ^;,| ^ o. t^^o]^^^ <^it±^S. ^ 

20. 

Jn*H fl<^^. A^7l SAl S^:fcfe ^^sl ^=.?to, ti):8f.o) .0 ^^^^ ^^^^ 
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